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^ # ^ ^ - « ffl ;^ ^1 # - * ^ 4t & 6^ ^ 4^ 
>^ ' ^ a ^ T ^'J ^ ^ • - it ^ ;^ T ^'J # t 6^ ^ ^ 

4^ ?1 ^ - t s?. It .4 S : ^ ^ >fb (AS2O3) ^ ^ ^b >et 
(AS2S3) ^ — >5fL >fb — (AS2S2) ' i^C ^ itb ^ ^ — :^JL ^ ' # itb ' 

^ ^b 4^ 1^ ^it & ^ 6^ 70 ^ # ^b >^ - * 4t '^4 
4Sl^ ; j;^ j& * #l|i(i);^/f?^ ^ ^ 4^ » 

' * & ^ - # * ^ * 




This invention provides a process for producing a radioactive 
arseiiic-containing compound, comprising the steps of: (i) subjecting 
a arsenic-containing compound to a neutron irradiation treatment, 
said arsenic-containing compound being selected from the group 
consisting of AS2O3, AS2S3, AS2S2, and a combination thereof, such 
that the arsenic element contained in the arsenic-containing 
compound is converted to a radioactive arsenic isotope; and (ii) 
recovering the resultant product from step (i). 

This invention also provides a pharmaceutical composition 
comprising a therapeutically effective amount of the radioactive 
arsenic-containing compound and a pharmaceutically acceptable 
carrier. The pharmaceutical composition can be used in the treatment 
of tumors/cancers such as hematological malignancies and solid 
tumors. 
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(«-wtt.M«4tw : 9 »R m A it m ^ is. • jt«rtt« • ns. • t * A & m A fi v ) 

# 41 :^ 

5 :^ 4t 'l± 6^; ^ *t 'ft <^ ffi :!P^ ^ jk M ji ^ S jH M # 6<j 

M ji ^ 4L >^ # _L 6^ ffl ii: • « # ^>J ith. » — it ^ ;^r^ T ?'J ^ M t 
6^.^'et>fb>^4^;?jL?| J.- t : ^ ^ -fb — ^ (AS2O3) 

- -= ^^L>fb— (AS2S3) ^ — >ESL^b^J5f (AS2S2) ' a^jtb#:t,— 

10 - * ;^ 'f^ ^ o * :^ 4t '^4 6^; -t- ;Bt -lb -g- 4^ -sj- S& 

# t ^ 

SiL:^ ^^^^ $±&^ £^ ^ ^-^^^MM-m/^^. " ' i ^ 

5^eS.6(j^^^ ' :t^^^^^m.M (liver tumor);|:a 6^; [ 
if'l-kp ' ^ iSo Jife 5^ (hepatocellular carcinoma)] _L » 

^ ^fe ^ M 2^ t<> m in. ^ 4k S % (transcatheteral arterial 
embolization, TAB) ^ ^ ^ >i 4^- >4- (percutaneous ethanol 
injection) ; ^ A ^ ± ^ 4t ^ >i: (systemic 
chemotherapy) > ^ -kP ^ ^ t -h -JL^ ^ (doxorubicin) * 
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* 4^ 1^ ^ ® ^ (tamoxifen)^ # P t -kp 'SL^ ^ ^ ^ ^ ^ ^t0:[j::- 
H ^ ^ # (cisplatin)+5- ^ ^ ^ (5-FU)+ f ii ^ ^ 

(leucovorin) ' %^ m PFL] # <> 0. ^ ^K. M ^ ^ ^ m ^ 
(remission rate)-srit 15 J. 30% « A 0' m- M ^ ^ t 
5 -lb (liver cirrhosis)#o ^ # # [^.J :&b 6 jk ^ 

T P|- (leukocyte reduction) - jk /J> T 1^ (platelet reduction) 
-f^. -if ^ ^eT (liver function decompensation)^^ > iTo 

-i: at .t^ ^ 6^ ^ If # >S- (overall survival)" ffq i 1990 ^ 
10 ' ^ >6f 4^ (arsenicals)^ M 7,^ i^. 6^3 # _L ^ # j5 — 

(arseriicals)^ i:^ — >^:^:^ » #M.t^ (Traditional Chinese 
Medicine, TCM) f ^ $^ B (arsenical medicines) ± ^ 
15 ^ «lfc ;i (Arsenic) - ^ (Realgar) it^ ^ (Orpiment) 1^ » 

M im n m ^ ^ PISHUANG • ^ X ^ Arsenic ^ 
Arsenolite) ^ XM ^ ^ '"«b;S j-"" 6-6lbj-'"^^;5_,, ^ 
20 A -^t (Arsenicum sablimatum).^f. n^^^-^^^^ • 

i^^bf^^^;^^^^b— >Gt(AS203) • i^m{As20^)^ 6 
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^*(>^tf#-|-^ XIONGHUANG ' Realgar)^ 
(AS2S2) ° ^:^i3 m - - ^ ^ i 

>«#-*(/1lt&#-i-^ CIHUANG'^X>^ Orpimentum)^ 
^i^b4^iI^4^ji^-^(Orpinient)6^j^;S ' * ^/f 'I' ^ ^ 'fb ^ -f^ 
^^^^L^fb^^tC-fb^^^ AS2S3) ■> m^^^iim 
10 - ' i >^ ^ # ^ € # ^ *e A # '(i ^#.^-5.31^';^''^''^ ^ 

i 1990 ' ;^ t ® Ai^f*fli^:t Aifc^ft^^'fb^^t^ 

^ -f :f >! (Composite Indigo Naturalis 
Tablet) j ffi ;ir^ >^ # .-f. ^ ^ J3fe ^ jk ^ (Acute 
15 promyelocytic leukemia, AVL)^^% » ii ;N M # ^ =. 

ft>(b-=->5t^:^.>#^S*Jl-^^Sfe>^#i^>EJf ^ » i jtb ' ^^4b 

mg/d)^ .% ^ 41. # 'l-i -l^-^ t n.^^ ^ jh. m m ' J-X it 
20 f«J 90% 6^ ^ (complete remission « CR) (Shen ZX et 

al. Blood (1997). 89: 3354) o ^ :^ X^^^ > I^T^ft-fb 
— ^4L^h t ' ^1:^" ' -l-^ AS2S2 ¥] 

:t J ^ 'X ^ ^ ^L^t m (AS4S4) ' ^ ^'j it i'J 98%^o 
84.9% ^ ^ ± ^ m ^ {Wang ZY.. Cancer Chemother 
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- Pharmacol (2001). 48 (suppl 1): S72-S76) » 

^ jk ,t . ix^m. m ^5: ^ #J * ^ ft 'ft -r. (0.08 

mg/kg/day)>^#M 28 ^^'4, ' CR it 80% • Jf^Ta^ll 

5 =-ft'fb^'6t 6t i'J'f^ ffl (^:ito Jir I ;f it ^ ^ ® ^JC M #o 
^X^'/ien 7, al.. Leukemia (2001), 15: 735-741) ° 

^(all-trans-retinoic acid, KTKA)^irL^-\L^ APL :|r ' 
ft >fb — |i ^ ^ ^ if^ (^?.J :j(o GM-CSF) 6<l l^l. 'ft ffi T J-^l ^ ^ 
10 ^ 'I± # $t ^ (AfM/o .4 a/.. Leukemia (2001), 15(8): 
1176-1184) " 

ii^^^ ' -t^^e-i^j^t^^rtiiift^b — >Gt^ APL 

m±.^^^mm,m » ^s^jit^^ > =-ft>fb^>Ett^;^ apl ^ 
^ p\ ^ m ^ '■ }M.B.T (0.5 M. 2 

15 ^imol/L)'#'I^L^(> ^fe -er(apoptosis) ' rfij ;^p^>^g. -p(0.1 5. 
0.5 ^mol/L)-!-!^ 5|-.^aj3fe^>fb(C;zen Gg, aL. Blood (1997), 
89: 3345) - 

^ 2002 ^ ' Miller # A ;^ Cancer Research (2002), 
62:3893-3903 t H tiJ X ft >fb ^ *t 6^ ^fe -fiF ffl f 'J ' flij it # 
20 ^ ffi it ^ ^ffl J3fe -t ^ # (induction of apoptosis) - 

±-kMjSn.^^^^i{p^>] (inhibition of growth and 
angiogenesis) i^J, JSl ^ ^ (promotion of differentiation) 

' m ^ ^ $L^t ^ M ^ ^ ^ m. ^ m M ^ ^ it^'i > 

4- ft ^ fp] 6vJ ,S 'l± (malignacies) • ^ Al ^ (hematologic 
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cancers):^ ill H Mi/i (solid tumors)^ » -tk. t^p i-X ^ -f^ ffl 
^iL'fb — «t 6^ • 

;^ 2001 . M:m^m ^^±^^P^ (National Institutes 
of Health, NIH)it#X^>fb— ^t-^ia->i^M';i-a SI HM 
^m^t^^^^n^ ' ii 48. ^ t ^1 iti • =. -fb .r^ # f 'J 

^ ' ri6 eL ^§ ,% 'H # M 'l± ^ jfa- 5^ (acute myeloid leukemia, 
AML) - 'fii .is Ife ^ jk 5^ (acute lymphocytic leukemia) 
- tt.'^± f- ^ jk 5^ (chronic myelogenous leukemia, CML) 
" # -f^r jfe ^ ^ >^ Ci (non-Hodgkin's lymphoma) - -fsf jfe ^ ^ 
# (Hodgkin's lymphoma) - ti 'l± J3fe ^ jk j;^ 

(chronic lymphocytic leukemia) ^ $i 0. ^ 

(myelodysplastic syndrome) J-X A ^ # ^ (multiple 

myeloma) i?Q^Sl||Mit6^j6fe>^l^^:;$-® > 
5® (prostate cancer) - f ^ 5^ (cervical cancer) J-X A ^Ig 
(bladder cancer) # (Mwrgo AJ. The Oncologist (2001), 6 
(suppl 2):22-28) « 

^m^it^x>^^^k3^^M3 (FDA);^^ 2000 ^ 9 ^ >% ^ 

- f ^^mm^^^ 2002 1 ^;j^;t^>f 

^ -m^^L^t^^ ^^Mmm^^^M.^ 000005 ^ 
' t ^ ;g « ^ *t ^ >i 4* #J J ' ^ X ;g ^ ^ r ASADIN 
Injection J ) » 
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AM^^h ^ 6t ^ 4^ 3^ (animal model) ^ ifce ^ ^^b — ^f, 
^^tf-# ' #^^7F ' 2 nig/kg fi^^^'lb — >Etit.^4S:^ 10 
5 ^ ' T^fU'MLS^^^-^^.-^^iti'l 127.2% (#^#A, "^^yfc 
^^tMM^^M 6^^^", tm 1 0mU(1999), 24(3): 1-3) " 

mmr^m^nt> wo 99/24029 (jN->!i;^cN 1285743 a) 
ffl # f m ^ jk ^ Wi^^m^ m Mmm ^ :^ • ^ 

10 *t 4^ (organic arsenical) > ^llF :^ ^ :^ -f- (melarsoprol) ' ii 
JL -sr JJ^ .ii -f^ ffl ^ -& ^ #J [ ^] -kv . 'fb ^ >^ # fij 
(chemotherapeutics) - ^ ^ ^] (radioprotectants) ^ ^ M 

# (radiotherapeutics)] ' # J-X # ^ 

6t ^ A t ' ^3. ' ^ ^/f ^ 6^ ^ # .^i ^ 4^ A ^ ^ H iii ^ 
15 (sterile solution) > ffl >i (intravenous injection) 

^(infusion) > '73^ it ffi *^ a ^ ^ (oral delivery) \ >^ 
^ M ^ ^ (topical or transdermal delivery) > Hb M m 

/M ^ ±. ' 1 ^t^ms^^i'h ' i 1898 

20 ^.§:g^if #3t.;^4t'li*i7t*("^Ra)4L>l . I^M^mi^^ 
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^ 4^ ^ ^fc (internal radionuclide therapy, IRT) 

^ 'ii ^ J^. ^ ' ffl it # 6^ ;^ 4t 'l-i H #J 

5 (radiopharmaceutics) rfrj ^ ^ U M ^] ^ ^ ^ ^ ^ 

^a.^3Li^m SLt ^a.^ o >^ 7 it # 'fi ^ ^ » m^^m^s.^^ 

(therapeutic radionuclide)^ #J > ^ ^ ""T >^ 'I'i # ^ .^it -f ;jl 
^t'l-i^tJ^^^^midi?! ^ . #J'X^^#^(uptake)^>jf 
10 ^ #J f«J ^ - :^ It 1$ g o 

^ # W # ffi it ffi 6^1 ;^ 4t « '>t :^ 4t * ;t ^ 
*#i£ (linear energy transfer, LET)¥i1^M^ ' #a;igLJi..^ 

15 (3) «m ^ t -i^ # (electron capture, EC) ^ ^ 4^ ^ 

(internal conversion, IC) ffii :^ ^ (decay) it % ^ ^ 
(Auger electron):^ C-K 0 itL^ ^ 

(mm) 6^jie,®j^ > ffib®iJt*|-;^A^M^;%:t^6^ ° a 
50-100 nm ^^mn ' SI jtb ;^?^ ^ M a ^ l^t 
20 #^ (micrometastases);^ :^ 5t 6^ » S >^ iSc 1; ^ ^ C-K 1: 
^^;l:^<0.1 \im^M.m ' -f-^^mi^l:-?^:^ C-K t: -^^ ;^ 
^^^^t ^^^^i^^ft^'^^^^isnt^p^ UJ^m. DNA 

i-X _L ^ #- 4" Meral Tayan Ercan and Meltem Caglai; 
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Current Pharmaceutical Design (2000), 6: 1085-11 21 ^ 

•^^Ho ^ '^'Er ^ '''Rc ^ '««Re '^«Au ^ ^"At ^ ^'^Bi a JSi 

'^ffi;^>^#f;Rl|.^^|%f;RJi.a«feA:it (hyperthyroidism) <> 
^ A ^ ^ '\± ^ m i^J^ ^ 4 ^'i ^ M ^ " ' it 

^L^t 4h ^ ^ ^ ^ 0: ^ '\± ^ m ' 

2002 ' Yong-Jin Chun # A;ir^ ^£55 Zef^er, (2002), 

519: 195-200 > ^'^^i^(in vivo)^>^^4(m vitro) 

t ' ^ ^ -fb — f - -f^ A IS f m Jife t+ ;!?*^ ^ $i 

^^^^^ ' m 3.^ ^ ^ ^^t j::. ^ ^ ^ ^ >^ a JSl m ^ 

# 4t il# il It # >i: 6^1 M ^ ' ;^ f SI =M >^ # ^ 

J'X _L m ^ S-J 6^, //f ^ X a ^ # ^ i-X A t t //r ?l it 

r ^ :2§i :i 

^ 1^ >a T ^ >Et # M /^^ 6^ ^ ' t tf A t ^ 

'l± ^>6t >fb ^ ;5r ^i- a T ?'J # Hi : 

(i) # - it i T ?'J ^ M t 6^ ^ >6f >fb ^ 4^ 51 ^ - t -f • 

16 



'■ ^^^b^*t(AS203) ^ ^^E^L^b — *t(AS2S3) ^ 

— i^L^b^'St (AS2S2) ' J-X A lib # — -g- ' 

(ii) ^ '^^ ^miii)m^ M.^ ' 

^# '73^ ^ - #t 0 # ^ 4^ ' ^ ^ ^ ;t - # # $t 

1 M 5i M j£ 4L # ' J-4alit;5t^??.:^ a =-|L'^b — 

'6t ^ ± 6<} ^ ^ ^ 4^ :ito I[5 ^ * ^'J ^ ^ X i&l 

^^m^^^ U ^ij > 44 #L ^ Ii ' # BS J-X T # i^a tJL 

^ 1 . ffl m M t as 4t ^ S 6f> ^ ^ >fb — ^ 
70:^- "^^(n,/)'*^4L#o .i; flfe (gamma-energy spectrum) ; 

^ 4" 'If iJL ° 

1: isr ^ ^ :i 

17 
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(i) m-m.^ f'i^^f ^^^^t^^iri^] M. - f 
"i-mMA^ ■ ^ (AS2O3) ^ ^ii^^fb — ^ 

(AS2S3) - — -?ii'fb-=->E^(As2S2) • a A jib # - j^j. 



# itb • 'I' *t 'fb ^ # 1^ & 'I' 6*; >Ef ;?t :^ # -fb 
^ - :Sr 4t 'l± 6t is] ^ ; ^ 
(ii) m M.^ : i-XA 

(b) -^#jL»r^:t4L^'^.J 0 

^1?— #;!r® ' ;^||-8^ ll^gt - « ffl j-x ^ # - ^a. ^ 
6^ >fb 4^ 4L :^ . ^ ^ ^ T ?'J # IIJ : 

(i) m-m.n^T ^>m^s.f ^^^^b^^k^i M. - m 

MA^'- xa'fb^«t(As203) - =->EiiL>fb— >et(As2S3) - 
^'S^L'fb — (AS2S2) ' J-^i ^ jlb # ^ — ,^5- ^ ' 

#iib ' t^^*t'fb'^4^i^;*;f a^6^?«t7t*?iL#>fbiL-% 
- A *t IS) >fiL -f- ; 

(ii) ° 



^ ^ ^ >t t ^/r ffi 6^ t -f- as 4t 4. S T 1^ t jtb ^ 
6<j ^#(^J:jto . ,yflmz> C. Mehta and D. Robert 
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Lu (1996). Pharmaceutical Research, 13 (3): 344-351) <> tl^ 
(nuclear reaction) » B Hb ^^t& ^ ^ ^fj ^ ^ ^ tL 

5 ^n^t » 

m ^ - m A ^^^l f ' ?^ ffl ^ t M m 
A^^t$i^^ ^t^^ A AS2O2 ■> 

-Ji ^ # - ^illJL -fi * It #J t ' ^^^^>i:m^}&^ 
t^^:^M'\±^^^^t^^^1^M Bi (emit) y Ml^^ ^ <• 
10 ^ # 60 X - # $1 ^ ^ ^.J t ' ^ 

>^E. - -fil ^ -fi ^ ^ #J t ' ^ ^n-^ 
'l± 60 -fb ^ ^ * ^ '14 ^ ^ >fb — >6f , ^ »r It iti 
r * [0.559 MeV (45%), 0.563MeV (1.2%), 6.657MeV 
15 (6.2%)]a A yg ^fe i:[1.75MfcV (8 %), 2.40 MeV (35%), 2.96 
MeV (51%)] o '^As m^^miTxn)^ 26.5 " 

"t^^ ^ ^ m t& ^ 1st 'i^ ^ ^ ^ ^ 4^ ii'j 4^ ^ 
IT * ^ # A 5t 3^ J3fe ;± -fe 60 -14 ' a lib ' :$^^m ^mm^'} 

(a) -•;^#^5tt^-#*>^#:itajL^;tili60;5-^ffij^4|. 
60:Rr«t4t'l±60't-'6t^b^i^ ; 

(b) -m^x^^±^iim ' ■ 

' ^ # ic, »r m ffi - M ^ 
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° ^iL^i^ ' t$i m M ^ ^ ^ "ik^ ^ f'] m ^ ^ ^ ^ 

'■ >^ M ^ (hematological malignancies) J-X 11 (solid 
tumors) ° 

^^i^ « S H M 5i it i ^ T ?'J m ^ 6^ ^ M : 
^ (breast - cancer) - X ^ ^ (rectal cancer) - ^ St. >M (liver 
tumor) - (ovarian cancer) a it ^ ti 5^ 3^ (prostate 

cancer) » ^^iifc . 1^liI,tM5i;li-3Si;5^T?.j;S|t;^^6^j# 
M t 6fj fMf 5^ : fff-$^St^ (hepatocellular carcinoma) - m ^ 
5^ (cholangiocarcinoma) - -Bf 1^ .is Jife ^ (liver cell carcinoma) 
^ mmM^^m^mm (fibrolamellar variant of 
hepatocellular carcinoma) - fff ^ ^ (intrahepatic bile 
duct carcinoma) - Bt^^ ^ ^ (mixed hepatocelluar 
cholangicocarinomoa) - ^ Wf- .iw |& (undifferentiated 

hepatocellular carcinoma) - M # Jit 'fj >V (hepatoma 
with tumor invasion to common bile duct) - ^-^Isl&Mi^ 
(hepatoblastoma) > >L # ^ M 5^ (childhood hepatic tumor) a 
^ M -f|- '|± fff- .iB9 ^ >M (primary hepatocellular carcinoma) " 

fe'fiifc ' s^jk^Mii^— ^jkj^ (leukemia) ^ ^ M 
(lymphoma) " ^^k^ ' "t^ j^i- ^j^ M ii ;li iS i T ?'J ^/f ^ ^ 
^ ,^ : '14 ^ f- M lis ^ 6 jk (APL) ^ 'l± :f M '14 ^ ill- j;^ 
(AML) - .% '1± 7^ .is JIfe ^ jk ji^ (acute lymphocytic leukemia) 
^ '^i '14 -f- M '14 ^ jk 5^ (CML) ^ # ^ j*x ^ ^ & (non- 
Hodgkin's lymphoma) - ^ ^ ^ M (Hodgkin's 

lymphoma) - ti '14 & Ife 6 jk j;?! (chronic lymphocytic 
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leukemia) - "fM^i^^ $i 0. m ^ (myelodysplastic 
syndrome) i-X ^ ^ '|± ^ ^ (multiple myeloma) ■> 

' -f?'] • >^ (solution) - ^ ^ (capsule) ^ ^ ^ H 
(dispersion) > >f (suspension) # # » 

ffi 6^? ^ ^ ' -^'J ^ ^ if ^.J (powder injection) > >i. M ^ A 
M. °o (lyophilization product for injection) - fL if #1 
(emulsion injection) - >4 'J± ^ (oily injection) - ^Jlt^^f 
(liposome injection) ^ ^ ^ <> 

^ ^ ^ s M ^fc ^ -a- >A ^ # ;f j| #j ^ ^ ^ f J ^ ^ f»M 
m - %^bm ^ m i^m - # # #j - m'^m ^ it t it # # » 
^^^^ ^ B ^ ^ ^ ^io ^iSi ^ m * ^ ^ m =-^^-t ^ 
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T ?'J a * Jfq ^-fb : ^ m ^ m m ^ Ml± -l^ ' -iSi^ita • 

0.01 ^ 0.6 mg/Kg . ^-¥--"5"J*^^^^^^^lilt.Ji:6t 

' -fife ^ # ^ # .4a. ^ 4^ ^ * i4 # >i 4t 

(continuous intravenous injection) > >^ -SP t& Ji^^ # — >i 4^- 

(topical arterial single injection) - >fi -Sp M i >i 4t 
(topical tumor direct injection)^ " 

60 ^ ^ ^ m ^ A % i'] di (remission) • ^ ffn # -f 2 

J. 10 -fSltR^h^a ' ^^^M 5-60 ^ » 

6^, -^^^ ^^^j t ' 1^ :^ 4t 'ti ^ *t -fb 
^ i^^ ^%^t — ^^ ' J- ^ ^ it ^ ^ - ^ic 

(ethylene diamine tetracetic acid disodium salt) ^ .^-llf >^>i^ 

20 2 J. 4 mCi/ml» A- ♦ ^fc '|± >i 

ffl 2.77 J. 3.25 mCi/ml » 
^-m^^A^^'if ' ;^ ^ J» * ' ■f^t#;*L#Bg 
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^^^^m ¥} B^^s-^^iio^^k^mi^^k^ ' ^^^^ 
-to ffl ;^ # M a # t ^ # ;5r >t ^ .ijL ffl . 

# >^ # ^ & ^ ' ^S-yf: fh^ ' 0' t-k^ -SL^^ (doxorubicin) 
^ ^ ^ & (tamoxifen) ^ f # (taxol) > ^ (nitrogen 
5 mustard) - 5- >^ -^^ (5-flurouracil) ^ -k 4^ ^ ^ 
(vinblastine)!^^-^^-^^^-^: A it ■> n ^ >^ 0 ^ >i: m tL^ 
^ ^ >i: ^ i'V ^ ^ ^ M ^ >^ (external beam radiation 
therapy) » 

T5 ''^-)3r:Srm^^^^'^'''^m^h t 'Ci ly^'E'Spawn Dawiey Ai;" 

(5 itA ' i50g) o 

^ W % m ^ % ' . ii ^ HI ^ iS. >^ ^ >S. >^ a ^ 7t ia 

" m^mr^ ♦ . - its 

20 2.M5i J3fe^>-^^ : 

^ ^B^^i^^^'^: t 'Ci [American Type Culture Collection 
(ATCC), P.O. Box 1549, Manassas, VA 20108 USA]&fj A H, ^ 
Mji J3fe Nl-Sl (hepatoma cell Nl-Sl) • ^ .^1 -f-^ ^ 
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ifrjl^SL — -%^S^^ (Master Cell Bank) i^J. — J- ^ ^9 ^ 0^ 
(Working Cell Bank) • 

5 mg 6^^^^b^*t^^^(^4|- i ^ >f # J'a-ii' 
5 5) ) £ ^ J. — ;5 ^ ^ (Quartz® glass, Tosiba, Japan) t ' a 

^ -^^Mt^-I^^ 2-4 mCi 60 # ^ -fi^ # T i4# t 

B8 ^t^SM 8f 30 ^jv o 

10 m '^k^^ ^ ^ m - -iyj PI ^ i:JL -kn > sLm 3 ml ^ 

IN NaOH y^}^7^:bv ^^k-i^/] m^k^^ ^ ^ AS2O3 « 

20 ' 1 ml 6^1 IN HCl ' ^^ki^^^ 

1 ml ^ S -I- ^ 7jc . £i >^ >^ ^ ^ ^ 1 mg/ ml o ;^ 
# i'J ^ ^ .if. t -f- M 4* 6^ ^ ^ -fb — -Ef i;g: , ^ _^ 

15 i^I it rfl^^;jyr#. (Multi-channel Analyzer, MCA) i4;ft -f*" 4 

-7$.^<l!^^ 1 mg/ ml6fi^>g. • M.^^k^ ^ tfj ^ m: t ^ 
20 : 

% 1 ffl ^TF-l-^-if: t -^M4ti^6tJ^ A'fbJ^^t^^^^i^J 
^ If ^ • |SJ . T S ^ 1 7F 1^ .i^ t M 4t i§ 

6^1 ^^'fb^*^ ^^^^Ef it ^ ^fe^^ (nuclear data) • ^ 
"^i^m^i^ ^myr> ' ^ A. ^b — *t ^ >!% e t -f M 
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^tA r 1^4 [0.559 MeV (45%), 0.563 MeV (1.2%), 0.657 
MeV (6.2%)] . yS * [1.75 MeV (8%), 2.40 

MeV (35%), 2.96 MeV (51%)] ° m A ' .^f. t -f b§ 4t 6^ ^ ^ 



70 'S' 












® a th(b) 


(MeV) 


(MeV) 


As 


"As 


100 


(n,r) 


'^As 


26.5 /hBf 


4.4 


0.559-45% 
0.563-1.2% 
0.657-6.2% . 
1.213-1.4% 


1.75-8% 
2.40-35% 
2.96-51% 


^'As3 3(n, r )''As3 3 ^ '^Se34('S^ ^ ) 





^jlr@^^iS-#>fc#t'^^ [American Type Culture Collection 
(ATCC), P.O. Box 1549, Manassas, VA 20108 USA]6fj 
Mif 2^ J!fe#: Nl-Sl (rat hepatoma cell line Nl-Sl) » 

'f^ ^ iflj 3t iJ- — -i: .^B9 J3fe ^ (Master Cell Bank)«^ — Ji- 
-ft 36a J3fe ^ (Working Cell Bank) - 

X^f^l^-M^^ Nl-Sl ^m^f^^Jife ' ^^dL^>f;5^^ 
:*o :t 1%^ (penicillin)(GibcoBRL®)^ 10%M ^ >f 

(fetal bovine serum)(GibcoBRL®)6fj.'^& -^T A ^ ^i: ^ ;fcL ^ 
^ ^ (Iscove's Modified Dulbecco's Medium, 
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5X ^ mmmm " 

IMDM)(GibcoBRL®)}^ ' M.^-^ 5% CO2 ^ 37°C ig- 

^i^t ^ 1.5x10*^ ^^Bjife /ml B^F • 4x10^ J3fe/0.06inl 

^ Nl-Sl ^m^t ' ^h^t^^ilf A iL(Spawn 
5 Dawley > 5 it A ' 1 50g) 6<j JJf A ^ M H ^ ^ 41 fa^ • JiHf 

^ m- & M ± -k M.^ m m. m ^ A • ^ it Jit m 5^ 
^ J-x ^ m ^ ° 

10 

2 ^ 7 A 9 ^ =- -f-^ 6«j Nl-Sl A ^ ^fe ^ it # 



* 2. ;}i ^ ^ |5] -fJc, *t 6() Nl-Sl la Ife A a 6(J M 5t -i: # 





M 5^ it ^ Q 

(>g /a /4) 


^ 4i? 


/a /^) 


mm 

t/j 4*7 $t 


. 


9 


. 07 17, 02 


70 


07 31, 02 


20 


28.57% 


7 


08 07, 02 


70 


08 21, 02 


25 


35.71% 


7 


08 14,02 


70 


08 28, 02 


26 


37,14% 


2 


10 07, 02 


40 


10 31, 02 


25 


62.5% 


2 


11 11, 02 


50 


11 21, 02 


30 


80% 



# ^ 9 Nl-Sl A^^iS^fllfea^J- 5 itA6f|Aa 

7 Nl-Sl X^nfm $^ At^^M. 5 m.x^ x^^^ 

m.^ ' ^ 10 ' Aa^-^f^Mjf 4L;^#,^^ 35% » 

2 Nl-Sl A IL # Jfe 7v J. 5 itA6^ A asfjjf J^l^ 

' ^ 10 ' ASL^^fTM^i^a^.^^ 70% » 
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A 70% ' J- it ;R >x lit 'fi " a ib^^t^^m. ' wAm .^ife 

Nl-Sl ^JIfe#:a>^J- A SLii 10 ' Ji # 4^ It ^ ^ -I: dJ 



5i ^ ^ ^fe -fi ^ -fs -f^r ^ ^ # T ^ A a i li °^ >it ffij 'j> J. 

4^^SgtaAiL^^5tiL6^j^M';iti)ife;f^^;%yi;5f^S;t60 
15 ti? ^ ' -fs ^ it ffi .^B ^fe * it if -f^. ffl M 'f^ # *t ;^ 
5 -ji 6^1 la J3fe ' # i-X # M ji IB JIfe ^ -fe - 

If ^fe^f-J 3. :^i^^^^J|gt(Biodistributioii test) 

^ ^ M >£ 4^ (hepatic artery injection) '■ 

20 jj?-- PE-10 ^(PE-10 tube)#^ J.^t(,J3/gL > #^J.X>i^^ 
; '^^^'ikm PE-10 iij ' iiJ-x jk^^ 
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1 ^/r ^ 6^ ^ ^ M t as 4t -4 S 6t =- #L, b — *t 6^ >>J >i 4t 

4 ^ It 6^ a ^ ^'J A ^ ft/ ^ r^L i-x >i 4t - 

•I±fe.®^ 2.77-3.25 mCi/ml > 1 mg/ml > fti^viM 

#Ji:>^ 0.45 mg/kg) o 

;^>i.4H4 ' ^ >?'J 2 ^Jx > 4 4- ^ 16 /h - 24 /Jn 
^ 48 /J> ' A H i-X A 4 'C.' m # jk ^ Ji^ iiil . Ji 5t ih jfa- - 

counter, Wallac 1470 WIZARD) ^ tf ^ ^% ^ g_ . itjfijffi 
# ip- i& If >i- (standard curve regression) iE. -'ii- 6\J 

^ ^ ^ >!i ^ ^ t If ^ # ^i: (Inductively Coupled Plasma 
Mass Spectrometry, ICP-MAS) • KJ^ ^ ^ ^ ^ ^ Si. M 
£^ :SL^ ^ E t ^ ^ ± ^ ^ ■]f " 
MM : 

28 



^ ^ -175 ^ >^ ^ • 

S.^it^^'lk ' '^m^^ 2 ^ 4 ^ 16 ^ 24 A 48 

' li. A yi. # A ^ ti> m >i 4t ^4 ' ^ 1=] Fa^ ^ A SL It 1^ M 

^ 1 ^ 'If i>L - f 3 mm7r^^^:^^m ^ A^M-\±^f^ 

>fb — ' A # m A ^ ti; rtL 4t ^4 ' ^^m^F^^AW<. 

* :^ 4t '14 ^ ^ -lb ^ *t ^ >C # (I.V.) ^ If m 
(I.H.)>i^^ A aif ' tt^#Jl:a MIRD ^ . ii^^ffi^i: 
li Excel tf ^ Hi ^ II -r ^ M ^ ■;t @ FbI (Residence 
Time) . MIROSE 2 % H m t ^ M M ^ ^t. 

Is 4t * ' ^ :ito T ® ^ 3 7F " 



* 3 . 4t -14 ^ ^ -lb ^ -Ef ^ ^ 1^ fl/j. (I.V.) A J3t M (I.H.)>i 4t 





IV 


IH 




(mGy/MBq) 


(mGy/MBq) 




0.47 


0.56 




0.76 


0.95 




0.25 


0.28 




0.13 


0.21 




0.06 


0.12 




0.16 


0.23 




4.26 


21 



M 'l^ ^ $.^t ^ ^ ^ $^ Slk>i M & » M ^ H M 
"A^mi'^m ^ 21 mGy/MBq ft; 4.26 mGy/MBq • ^ ^ Ml 
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6^3 ^ t it 5'J ^ i$ •% ' ii ,m iiii. i$ >^ * 4. #■ J3;foi 4t ^ 1^ 

5 m'^^^ " n ^ ^ M m- ^ m ^ ^ is. nrj ^ » >i5t>i4t 4 

'f® 4^ i-X ^1. ' * 4t '1± 6^ ^ IL — -it ^ M 5^ ^ 4 
iSj T > t ^ it it $'J -f^ ^ - ifrjnmr^^M,^Mi}^^¥j^^^^ 

10 >i It ^ ^ 6<j ^ ^ .ijL ' 4t 6^1 ^ >fb — ^ ^ ^ Jit ^/g 1^ 

16 ^ /J> # it I'J I5l 2 ®) o 

a ICP-MAS :^*f.->«i>^ ^ f-m-S.^m;^ 6fj^^>fb — -cf^ 
■t ' -^/f # * ^ A )fa -ft ffl It .il ^ *r >>i 41- 6^ ± 4^ ^ 

15 # * ^ti;m^>C#fi^oi4t^i ^ 4 -fs /]> . ^ ^/r 6<j 

^t-tt J^JIt>5L>^>l5lf^.m^:t6<jt^*;S^:lt'l±6<j^^'fb^ 

6^i^*:&4t'l4 6fi=-^>fbJ^^^f:^.^#^-^6fj||,®;*9 
(1-3% ID/g)(^ 3 ffl) • 
20 #^ . 48 ^h^^^k ' i^*:!Ht'l4 6^ =.*.'fb^*t^m 

* ^ -r 6^? S^»#T 3 a ) ' ffij IV IH >i|t^^ 

2 ® ) - it^M^m^ iL#^# t^*;^lt 
'\± ^ ^ ^ B ^ ^S. ^ ^io ^ m ±^ '\±^S.^ik^ » 

i5. ' ^t^MTT^ ' ^ >i 4t ^ -["T ' ^'Mitf^ 
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iti^Pi 4. # 5t If #^J|6t (Therapeutic effect assessment) 

^ ^ ^ M A SL ^ J5'J * # l/^L >i a :t M 7jc - 

^ ^ .^^ t -f- ^ 60 ^ a *t 6^ >i 4^ >^ ( >^ 1 
mg/ml ' ti> >i ^ #J t 0.45 mg/kg) aS^'^m^'l 1 ^ ^ ^ 

v^^^m^ 2.77-3.25 mCi/ml 1 mg/ml ' tir 4^ j;i 4t #J 

1: 0.45 mg/kg) ' >i.^ 2 it • 

' i-x m ^ M A 'J^ ^ >fb - :t ^1 ' ^^^h^^ ' i-x m ^ 

.^*^h^^--^^^j|#AlL60^t!>M.jk^^fP.^i^^.J^ . it 
. A t& ^ ^'J >i >v a ^ S ^ 7X ^ ^ :t ^ M t 4^ 4 

60^*,>fb— >Ef if, 1 mg/ml' t& 4^ >i 4t t"! f: 0.45 

mg/kg) J.X^^^fe^.J 1 ^;T^#60^#.^t ■^aS4t-4S6()*;?^ 
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M '1-^ ^ ^ -fb ^ *t 6^ >i 4t >iSL ( :^ Mi >^ -li. ^ m ^ 2.77-3.25 
mCi/ml > }AJ^ I mg/ml » flj^J^LMMi 0.45 mg/kg) - ^ — 
>i - <• 

*^ >i fl^ ' ^ J-x ^ # a ;i.'J M 6^3 A > ii ^ 
-kb ii. M ^ - ^ ^ ^ ^ it ^ i it ^ ^'J it # ^ 4f ^ 

c. Mfmm :s:M>iM ■ 

n ^ ^ m- m >M ^ :K m.ni'h ^ ^ m » -jtaim^S^j-fi: 
£ ^1 ' ^ ^'J M # Ji Jl # >i 4t J-X ^ S ^ ^ 7jc ^ -t- :t ^ M t 
,88 ^ ^ S 6*? =- #L *t 6^ >i 4t (?t JL Img/ml » # >i 
4t #J * 0.45 mg/kg) JX A ^ ;Jf& -f?'] 1 ;^/f # ^ # M t 4t 

^ S * Jit -14 ^ IL >fb — 4 6^1 >i Jit >^ ( ^ 4t vS- '^^ ® ^ 
2.77- 3.25 mCi/ml » ?1 >^ 1 mg/ml ' t& 4^ >i 4t #J 4 0.45 
mg/kg) . # it ^ - ^iL ' ^>^M^=-)L " 

>i 4t ^1. ^ - ia^ ^ Eg it ^ ^.J it.# ^ -I- m • JX 

MM • 
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^ 4. A >C # M ii. ^ >i 4t a ± S -t- i[ 7]C ^ ^ ^ >(b ^ >Et ^ ^ 44-" -14 6«J 





A (cm X cm) 














^ 'J^ (dc)% 




# 






« 1 


» 2 it 


* 5 it 
























254 


1.38x0.921 


1.61x1.13 


0.989x0.391 


1.85 X 1.47 


In 49.28 % 




32 


255 


1.56x1.27 


1.79 X 1.33 


2.01 xl.51 


2.99x2.63 


In 230 % 




37 


258 


1.59x1.20 


2.1x1.95 






In 114 % 




8 


262 


0.971 X 0.656 




(\ ^ V f\ ^/lO 
U.O^J X U.D**/ 




In 142 % 




28 


273 


1.42x1.08 


1 1^ vi ni 

1 . l*r XI .V 1 






In 334 % 




12 


















— *t is. 
















251 


1.61 X 1.08 


2.30 x 1.64 


— 




In 116.93 % 




14 


253 


1.32x0.97 


2.03x1.41 


1.71 X 1-40 


1.28 x0.933 


De 35.11 % 




42 


256 


1.65 x 1.11 


2.22 x 1.75 






In 12 % 




7 


268 


1.249x0.976 


2.04 x 1.46 


1.54 X 1.23 




Oe 31.31 % 




14 


271 


1.52 X 1.13 


1.01 X 0.8 


1.16X 1.10 


2.01 xO.7 


In 14.13 % 




40 


































252 


1.21.x 0.92 


2.06x1.53 


1.73 X 1.44 


1.49 x 1.24 


De 40.53 % 


ft a 


>56 


259 


1.68 xl.18 


2.32 X 1.46 


1.90x1.45 


1.08x0.78 


De 74.87 % 


ft ^ 


>56 


260 


1.26x1.01 


2.16X 1.62 


1.89 X 1.79 


1.67 X 1.49 


De 28.89 % 


ft ^ 


>56 


265 


1.20x0.834 


1.96x1.48 


1.42x0.954 


0.906x0.556 


De 82.64 % 


ft ^ 


>56 


274 


1.84x0.815 


0.998 X 0.684 


0.943 xO.516 


0.919x0.3041 De 59.08 % 


ft ^ 


>56 



t± : M j@ A 'Mt (In%)^ m ^ M ^ ^ (Poor Response) ; It A 3^ 
0%~40%Jf ^ ;S fi6 -^r (Mild Response) : Am A'h'A'J'- 50%« ^ It 
5 ^'^M^JSLM-^^ (Good Response) • 

^ 8 ^ gp ^ A SL fel ^ -t ' ' "^^^^ ^7iL¥] 

*|- M * >C # m >i 4t J-x ^ t ^ M 4t 4. M 6^) ^ ^ >fb 
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n^m^ Ail^ >i 4t a t St 4t 4 il =- IL ^ 

ia M ^ ^J- ^ ^ ' J. ^ i la >I.>J * ' M A 'J^ m 
^ >i ^ ^1. ^ - it B# ^ A ' -(a /Jn >i 1^ ^ ^ it B# >|.J 6^, A 

10 ^ — it I. 'J^ 6^ lyi ^a, ' ^ # ^ ^ ;^^ >i 4t =- 
A >fb — -Gf ^ 4t ^ 6fj =- ^ >fb 6^1 ;5'J ' m m M ^k. 

# ' ^ Stm >^>^ ± ^ ^ ^ ' E) lib ' 

m ® M # A Bf . M E 'J- ti Ifs 'J^ ' ^ 1^ _L M 

15 t: ^ iL^b — ^ 41,)^ ^ t :ir;&^t '1± 6^; =. a^fb-r- ;st(:?^ 
ati'V ' -St # >i 4t X IL -fb — # ^ t ' 

^^^,^7F « ^ii.^>C#Jll^i4-H^-it6^J#^lt ' X 
^^^iH>Mm.m ^-k^$±^ ' 4- M 4^ ft 6<j M 5^ ^ 3^ 
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>(b — -Ef 4^ , A 6^) ^ M 5i A 'J^ ^ 'fb a A ± # B# FbI 





^ jlS >v 'h (cm X cm) 














(de)X 




# >^ 








1^ 2 it 


^ 5 it 
























502 


1.29x 0.764 


1.52x 0.875 


1.31X 1.05 


2.35X 1.01 


In 78.579^ 




38 


503 


0.986X 0.550 


0.983X 0.989 


2.10X 1.82 


1.51X 0.867 


In 36.07?g 




36 


506 


0.729X 0.642 


0.823X 0.733 


1.26X 1.15 




In 44.9% 




14 


507 


1.12X 0.717 


l,71x 1.23 


2.75X 1.83 


2.88x 2.50 


In 242.3 15^ 




38 


































512 


1.40x 0.900 


2.07X 1.60 


1.85X 1.28 


1.90x 1.60 


De 8.21SS 




>42 


513 


0.448X 0.452 


0.583X 0.775 


2.04X 1.34 


1.25X 1.15 


In 218. 15« 




36 


523 


l.lOx 0.867 


1.22X 0.856 


1.17X 1.14 


2.86X 2.37 


In 549.05X 




39 


524 


M7x 0.525 


1.21X 0.878 


1.23X 0.707 


l.lOx 0.679 


Dc 29.69X 




>42 


































515 


0.940x0.414 


1.71x0.775 


2.29x1.51 




Dc lOOX 




>42 


518 


0.683x0.539 


0.25x0.989 






De 100« 




>42 


519 


0.875x0.600 


1.27x1.07 


1.79x1.09 


0.972x0.819 


De 56.60X 


ft 1 


>42 


521 


0.783x0.598 


0.878x0.625 






De lOOX 


ft ^ 


>42 



10 ii : fit A if > (In%)^ m. % ^ ^ (Poor Response) ; m.^ X '\- 

0%~40%^|« j% ^ -g-(Mild Response); 50% W 4, » ^ 

• 5f ^ & 4 -g: ^(Good Response) • 
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^"^^^ > $b ^ >i M ^ s. mm ^ ^ M 
^ - it ' m>M^?m^h^>n ^ ' ^ ^ ^ m 'A^' s. 

ffij ^ ^ ft^ m ^ - >i # * ;^ 4^ 'l± 6^; =- ^ >fb — *t 

^ fij ^ ^ mm >M ^3.^^$/] ^ mm -^t 

10 iL Bp ^ /J> M # ' * itb ^ ^''J . ^^^mi^->i.MA^ 
4t ')± ^ =. 4^ >fb — Bf ' 4t ^ ^ ^ iL gp ;^ ^ M 5i Jife ^ 

(> Mif^^^ m-mm j^x^y^M ^"^^^ ^ • 

15 
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6«) =.^^b^-5t ^^1. ' A a, 6^ M ^ A 'J^ ^ >(b J-X ± # B|p fal 





SM.^ A *h (cm X cm) 










>S. Jli ^ 




it (In)^ 
5^ 'J^ (dc)X 




# jS^ M 
(^) 






IS 1 iS 


& 4 1@ 






















526 


1 -UZX 1 .J 1 


1.82 X 1.49 


2.82 x 2.22 


In 144 13 % 






528 


2.07 X 1.55 


2.71 X2.07 


3.03 X 2.77 


Tn OX 

in *fi/.o 1 vo 




>30 


536 


1 01 V 1 ^1 
1 .0 1 X 1 .,3 J 


2.58 X 1.92 


2.35x2.34 


T*» 11 A 1 0/ 

in 1 1 .U 1 % 




>30 
















=.^>fb — *t *a 














525 


1,23 X 1.03 


2.24 X 1.40 


1.90 X 1.50 


De 9.12% 




>30 


529 


1.31 X 1.30 


2.21 X 1.49 


2.67 X 1.70 


In 37,84% 




>30 


533 


1.12x1.08 


1.50 X 1.87 


1.21 X 1,19 


De 43.99% 




>30 






























530 


1.33x0.675 


1.10x0.700 


0.506x0.642 


De 57.81% 




>30 


534 


1.03x0.711 


1.10x0.747 


0.708x0.392 


De 66.22X 




>30 


538 . 


0.728x0.700 


0.945x0.600 


0.500x0.244 


De 78,48% . 




>30 



ti : JS ^ A 'h *t (In%)*p m ^ JSL M ^ (Poor Response) ; ^ A 'h iJ' 
0%~40%S¥ ^ ^ >^ fi6 (Mild Response) : J* A a* i> 56%U JL ttjg 
5 ^ ' Sf $S ^ ft. (Good Response) • 

;^ ^ * :St 4t 'li 6^ .= ^ -fb .TL -Gf . sr^ ^f^ S ^ >rjc 6<j ^ 

^m.m > n ^ >^ ^ ^ ^ ^ ^ ^ !^ ^3. » «p ^ t& 

10 >i 4t ^4 ^ E9 ia M 5^ 6t A 'J^ lit >i 4t ^4 ^ - it M ^' > # 

^ 'J^ " m ^ S-tf ^ B ^ ^ » 4 jlfc #'J ♦ 

Am ^ ^ v^L M :^ M -l^ B ^ ^ ' i^mP^ SLUp ^^s^st 

15 IN J3fe >5L .^J. 3^ ' fln lib - ^ * ^ ^ ^ - 4t 4t ^ 

4^ 60 'If ^ « 

_L S ^ 'fa # $t If -f* ^ Ji^ If dj : 
I. ^^^^ A^Mi'li^^^'^t^^^:^ iikik^Pi 
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^-k ' A^-k Sf ^ ^ ^ ^ ^ ^ ; ^4, 

J- ^ ; ^ ^ ^ sf St m ^ - >^ M M m ^ % 

-fb — «t ' m^^M. ; J-XiL 
III. =-|L'lfcj:-«t J-^^af t&J|foi4t5-^i^^l^ 

5^ e. # * ji n t^m ^ ^ ^ 

^ ^ ' t 1^ ^ ^ # ^ ;^ t # tJL ♦ ^ 
% 1 a ^ 7F t -7- A?. 4t -4 S ^ 6<j =- IL -fb ^ 1^ ;*/r ^ *t 

it ''^ As{n,y'f^As ^ !#( gamma- energy spectrum) ; 
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r 
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;lt 'l± 6^} ^ >fb >^ 4^ #, # ^ - n.^Tn^ m^^^ >k ifb 

' ^ ft 'fb^^t (AS2O3) ^ ^^^u'fb-r-^t 

(AS2S3) > ^ >^ 'fb — «t (AS2S2) ' a it lib # 4L - 

'l± 6t ^ ^b ^ -^r *f ih (emit) r ^ ^ » 
15 3. t tf #^'J||, SI ^ 1 ^^l^^^^^'^^i^^^^i 

-it^-^ ^ m.m AS2O3 o 

5. ^ttf#^'Ji&ffi^ 1 :^-^^#.«J.^4^ . ^;^^f.i^^- 
6. 6fj -I- -fb ^ # ^ ;ir >ir ' ^ tl 

(i)^if - iS i ^ T # M t 60 -t- -fb ?| JL - t -f M 
: ^ ^'fb^^t(As203) ^ ^-^jSL-fb^^CASiSa) ^ 



^ i^L >6f (AS2S2) ' J-X jtb # - ^ . 

^ - M -l^ ^ ^ m ^ ; 

(ii) E7 "I^C * ^ m (i)^;t ^ ^ 6^1 ^ c 
>t ^ -^r iij r 1^ yS 4a. -f- « 

t 6^ -I- >5t 'fb ^ 4^7 ^ AS2O3 ° 

(a) - ># # ^ $t » 4L - ^ * t tf * ^'J ^ S ^ 6 6fj :?r 

(b) - " 

1 1. t * ^'J la ® 1^ 10 # # ^ 4^ . ^ft^mm^ 
M 0. m ^ ^ T m ^ A ^ m- ^a. j^l ^0, m m 

(hematological malignancies) i-X .JL ID H M (solid 
tumors) » 

12. in t If 4^.J||® ^ 10 Jg^^^^M^^r^ ' ^ tt^H HM 

-l^i it i T ^'J ^/f *^ ^ 6^ # : ^ (breast cancer) ^ 
B M (rectal cancer) - 5f M 3^ (liver tumor) - $p ^ ^ 
(ovarian cancer) a A ^ ^ Ji^ (prostate cancer) » 

#. it i *^ T ?'J ^ ^ 6^I ^ la : ^ la J!& ^ (hepatocellular 
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carcinoma) - ^ M (cholangiocarcinoma) - ^ J3fe ^ 
(liver cell carcinoma) - ^^M^^^SffSiM 
(fibrolamellar variant of hepatocellular carcinoma) ^ ^ 
^ ^ ^ (intrahepatic bile duct carcinoma) ^ ^ $9 iL 
^ ^ # (mixed hepatocelluar cholahgicocarinomoa) 

^ ■'^ Wf- ^ St M (undifferentiated hepatocellular 
carcinoma) - fpM5i#^^J3tf"^>V (hepatoma with tumor 
invasion to common bile duct) > ^ St ^ ^ 

(hepatoblastoma) - iL :S: M ii (childhood hepatic 
tumor) J-X :SL M ^ M (primary hepatocellular 

carcinoma) » 

15. t t**^'J le,® ^ 10 ' ^^n^^^M 
'l±6^^>6t>fb^4^»r:St4tiU r 0 » 

16. :{{o t If ^^.JH,® g 10 , ^r^-^^^^i 

>\±^^^ ^b^^h ^ as 4t 4 i!§ AS2O3 » 

17. t If ® g 10 » ^ t *3fc4t 
'li 6^3 *t 4^3 -t- # '^As /5) >fiL -t ' 
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1864.3 2097.2 2330.1 



Hfe* (keV) 




I.V. >i4t 



T 2 




4 /J>Bf 



16 ^hBf 
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48 ^hBf 




f 3 



